Aim: For quite a few years now, CT has established itself as an imaging modality for renal colic. At our institution (a tertiary referral for urology) ,CT has been used for approximately 6-7 years as a diagnostic test for renal/ureteric calculi. The aim of our study was to determine the impact of CT on patient management. Materials And Methods: Retrospective review of case notes of 100 patients who underwent CT for a clinical diagnosis of renal colic.
INTRODUCTION
Since it's inception as an imaging modality for renal colic in 1994,unenhanced helical CT has been increasingly used in the investigation of renal colic. The sensitivity and specificity of this examination has been found to be high (97% and 96% respectively ) ( 1 ),while simultaneously avoiding the injection of contrast medium ( 5 ),a potential hazard, especially in those with impaired renal function secondary to obstruction. It is a quicker examination compared to the IVU. Previous publications have pointed out that CT can differentiate between a phlebolith and an ureteric calculus ( 2 , 3 , 4 ); and appearances on CT have been used to predict clinical outcome ( 5 , 6 , 7 ).Occasionally, CT has proved useful in making an alternative diagnosis relevant to clinical management ( 8 , 9 , 10 ).
On the darker side, radiation dose remains a thorny issue. Low-dose protocols have been postulated, using 7mm collimation and a 2:1 pitch, which achieved a dose of 2.8 mSv, approximately twice that of an IVU examination ( 1 ).This could have implications on the younger sub-group of patients, especially those who may need repeated imaging for recurrent/complicated stone disease. It is not always easy to differentiate between a small stone and a phlebolith ( 11 , 12 ) ,and very small stones may not be clinically relevant.
The aim of this study was to identify 100 patients who underwent unenhanced CT for renal colic and retrospectively review their notes to identify the impact of CT on clinical management.
MATERIALS AND METHODS
Case records of 100 patients who underwent unenhanced CT for a clinical diagnosis of renal colic in 2002 were reviewed in mid 2003,nearly a year post-diagnosis. Scans were performed on a single detector scanner (at the time) (Marconi Elscint) using 5mm collimation, and a pitch of 2:1,in the supine position, without oral or intravenous contrast media. Dedicated "colic" slots are available in most CT lists for emergency scanning.
A tick-box proforma was used for each patient when case notes were reviewed. At the same time, it was felt important to canvass the opinions of the Urologists at this tertiary referral centre; a questionnaire was sent to each Urologist regarding aspects of renal colic imaging, which was returned once filled in.
RESULTS
50 patients had calculi diagnosed on unenhanced CT, while 50 patients with a clinical diagnosis of renal colic had no stone on CT. Taking 5 mm and above as the cut-off size of calculus that might be clinically relevant,22 patients had calculi less than 5mm,while 23 patients had calculi larger than 5mm.Unfortunately,size was not mentioned in 5 patients.
78% of patients with calculi had microscopic haematuria, and 17% had frank haematuria.However,42% of the patients without calculi on CT had microscopic and 6 % had frank haematuria.
Of the 23 patients with calculi larger than 5 mm,70 % had hydronephrosis /hydroureter, while 30% had no pelvicalyceal/ureteric dilatation. Of the 22 patients with calculi smaller than 5 mm,9% had hydronephrosis/hydroureter.
87% of calculi larger than 5mm were seen on a KUB x-ray film;36 % of smaller calculi were seen on plain film.70% of patients with larger calculi underwent some form of urologic/radiologic intervention; 18% of calculi less than 5mm underwent similar intervention.
Greater numbers of repeat admissions were seen in the group of people with calculi larger than 5 mm (26%,6) as compared to calculi less than 5mm (13 %,3) treated conservatively, requiring definitive treatment in the former group as compared to the latter. 50 patients had no demonstrable calculus on CT;of these,90 % were not admitted again.8% were rea-admitted and 10 % underwent further urologic examination ,inc cystoscopy, all of which proved negative.
In the patients without calculi,12 % had other relevant findings on CT that helped to make a diagnosis other than renal colic.
Questionnaires regarding investigation for renal colic were circulated to 7 practising Urologists at registrar grade and above.5 urologists believed that CT was most appropriate for investigating renal colic, while 2 were of the opinion that a 15-minute IVU was probably better. All 7 agreed that CT showed up more calculi; while 5 felt that calculi were clinically relevant more than 50 % of the time,2 urologists disagreed.3 urologists felt that a KUB would still be necessary following a CT, and 4 wanted IVU's in addition if intervention was planned.
While the urologists appeared to be divided in their opinion about whether they would follow up patients with incidentally detected renal stones on CT, all of them agreed that they would follow-up with plain films rather than CT. On the controversial topic of dose,3 urologists felt that IVU carried a higher radiation burden than CT.
In conclusion, 5 felt that CT would never replace IVU as imaging modality of choice in the future.
DISCUSSION
When Helical CT was first conceptualised as an imaging modality for renal colic in 1995 ( 13 , 14 ), uroradiology was revolutionized. A new technique had been developed that had an unprecedented high sensitivity ,specificity and diagnostic accuracy(above 90%).The dangers of contrast media administration were effectively eliminated, at the same time enabling an objective assessment of stone size and secondary effects of ureteric stone impaction ( 15 ).
But were the clinicians and patients really benefiting from this new technique? The object of our study was to assess impact of CT on patient management and to determine imaging details that might be of relevance.
Firstly, the clinical test of haematuria proved to be a poor discriminator. While the sensitivity was high (95% of patients with calculi had haematuria), specificity was low (48% of patients without proven calculi had haematuria). Thus, it proves to be an unpredictable screening test, and imaging remains the mainstay of diagnosis.
In a study of 850 patients with CT diagnosis of ureteric calculi in 172 patients, Dierdre M Coll et al ( 6 ) deduced that the incidence of spontaneous stone passage was 76% for stones 2-4mm in diameter; dropping to 60% for 5-7mm diameter and 48% for 7-9mm diameter. Based on this,5mm was taken as the cut-off size, and patients with calculi were divided into 2 groups-those with calculi up to 4mm in size and those with calculi 5mm and above.
The majority of patients with calculi 5mm ( 23 ) and above had evidence of urinary obstruction (70%,17),in the form of hydronephrosis and/or hydroureter.65% (15) of this group required some form of treatment (Nephrostomy, Percutaneous lithotripsy, cystoscopic retrieval) in order to alleviate symptoms-of the treated group,87 % (13) had evidence of obstruction, and 14% (2) had no signs of obstruction..35 % (8) of patients with calculi >5mm,once treated definitively were not re-admitted.However,26% (6) of the >5mm group were initially treated conservatively-and did not do too well, requiring re-admission till some form of intervention was instituted. Ultimately, only a small proportion of the initial group (17%,4)were treated conservatively, with successful passage of the stone-2 of these had evidence of hydro-ureter on CT. One patient was treated with lithotripsy and stone retrieval, but continued to have pain, which was investigated by an IVU (negative ).One patient had disciitis and was transferred to the orthopaedic surgeons; 3 patients with renal/staghorn calculi and medical problems were deemed unfit for surgical intervention.
The majority of patients with calculus 4mm in size and smaller ( 22 ) had no evidence of hydronephrosis/hydroureter (91%,20).Most of these patients were treated conservatively (82%,18) and did well in the majority (63%,14).A small but significant proportion (13%,3) were re-admitted with similar symptoms and were treated conservatively.A small (18%,4) number of patients with calculus 4mm and smaller in size required intervention, of whom 1 had evidence of hydronephrosis/hydroureter. Thus, from our study, size of the calculus appears to play an important role in prognosis and should be mentioned in the report. Calculi 5mm and more in diameter are unlikely to pass spontaneously ,and more likely to need definitive treatment.
Hydronephrosis and hydro-ureter, when present, should be commented on, and is likely to influence management. This is in accordance with previous studies ( 14 , 15 , 23 , 24 ).
87% (20) of calculi greater than 5mm in size were seen on X-Ray KUB, while 36 % (8) of calculi 4mm and smaller were visualised. This has implications for follow-upironically, the smaller calculus with the greater likelihood of conservative management is less likely to be seen on the plain film. Ronald J Zagoria et al ( 17 ) assessed the conspicuity of calculi on Abdominal radiography following CT and established that most calculi greater than 5mm in size were well seen on Plain films, as were calculi with an attenuation value greater than 300 HU on CT. An interesting study by Cynthia H McCullough et al ( 18 ) comparing dose and quality of screen-film, computed radiography and CT generated projection revealed that while doses were comparable, CT scannogram was inferior to both screen-film and CR in spatial resolution. Contrast resolution ,especially of low-contrast calculi, was superior on CT scannogram and CR.A further study by Creed M Zackaria Assi et al revealed that while abdominal radiography was superior to CT scannogram, there were still some small calculi seen only on axial CT,and not visible by other modalities ( 19 ) .Thus the follow-up of small, less radio-opaque calculi by modalities other than CT is less feasible.
The most significant finding in our study was the fact that ,in the 50 patients without calculi,following a CT scan,90% (45) were not re-admitted.10 % (5) underwent further urology examinations (cystoscopy) owing to symptomatology and /or presence of haematuria, all of which were negative. Thus,CT has emerged as the gold standard indeed-a definitive test to rule out a urinary calculus.
On the front of an alternative diagnosis for flank pain other than renal colic,the results of our study were less encouraging.16 % (8) of the patients without calculi had relevant findings, including diffuse liver parenchymal change, scarred kidney, extrarenal pelves(three patients),infected kidney, large cyst in a kidney and an aortic-stentgraft. Compared to previous reports of unsuspected diagnoses varying from 16% to 45% ( 5 , 8 , 9 , 10 , 20 ), in our experience, the incidence of other significant findings leading to an alternative diagnosis is not as common as one would hope.
Also of note is the clinical perception amongst Urologists, based on the results of the questionairre.While there is no doubt that Helical CT shows up more calculi, they seem to be at a loss to deal with this excessive amount of new information. They were divided in their opinion regarding other investigations-most seemed to think that a further KUB and/or an IVU would additionally be needed. They were similarly divided about the dose from a CT or an IVU, some considering an IVU to give a higher dose. The majority did not feel that CT would replace IVU.
Education is important. Even the so-called low-dose protocols used for single-row detector CT have come up with an Effective dose equivalent of 2.8 mSv, nearly twice that of an IVU. The newer Multi-detector row CT scanners hold out a promise that needs to be investigated further; one of the published reports suggests that a low dose protocol using 4x2.5mm collimation,120 kVp and 30 mAs ( 21 ) gives an effective dose equivalent of 1.2 mSv in men and 1.9mSv in women, with no loss of additional information that would help to make an alternative diagnosis. Even allowing for this reduction in dose, this is a radiation burden to the patientpregnant patients, children and young adults ( 16 ) being particularly vulnerable. Once CT has been used to make a diagnosis of urinary calculus, additional radiological investigations should only be used at follow-up, f deemed necessary.
In conclusion, CT is a powerful tool in the diagnosis of urinary calculus. A calculus greater than 5mm in size is more likely to need intervention, especially with accompanying hydronephrosis/hydrouereter.These calculi are easier to follow-up on KUB.A negative CT scan effectively rules out a urinary calculus. However,it is a weapon to to be wielded with caution, the radiologist being aware of the radiation burden it imposes on the patient, and the possible implications in the long term ( 16 , 22 ).
